: rotating start for AC induction motor The rotating direction of the rotating magnetic field is consistent with the current phase and its speed is proportional to the power source frequency f and inversely proportional to the magnetic polar pair number P. Calculated per minute, the speed of the rotating magnetic field n 0 can be represented by this equation:
n o = 60/p (1)
VVVF Control:
From the equation (1) two primary methods for speed control of 3-phase AC induction motor can be concluded: one is to change the magnetic polar pair numbers but the inflexibility and low efficiency of this method has limited its popularity of application. Another method is to regulate the stator current frequency. Usually a principle of popular practical implementation called "variable voltage variable frequency" (VVVF) is adopted on speed regulation. The 3-phase stators cutting the flux of the rotating magnetic field results in the back Electromotive force generated and it can be calculated by the equation given below E 1 = 4.44 K r1 f 1 N 1 ɸ M (2) Where kr1 is the winding structure related constant and N1 is the number of turns of the stator winding per phase, f1 is the stator current frequency, Φ M is the main flux. Let a constant K E1= 4.44k R1 N 1 , we have
Since the voltage drop on the stators impedance only occupies relatively very small portion of the whole stator voltage U1 and can be ignored, therefore 
II. Pulse Width Modulation
PWM inverters are gradually taking over other types of inverters in industrial applications.PWM techniques are characterized by constant amplitude pulses. The width of these pulses is, however modulated to obtain inverter output voltage control and to reduce its harmonic content.
Sinusoidal PWM Concept
The sinusoidal pulse-width modulation (SPWM) technique produces a sinusoidal waveform by filtering an output pulse waveform with varying width. A high switching frequency leads to a better filtered sinusoidal output waveform. The desired output voltage is achieved by varying the frequency and amplitude of a reference or modulating voltage. The variations in the amplitude and frequency of the reference voltage change the pulsewidth patterns of the output voltage but keep the sinusoidal modulation. As shown in, a low-frequency sinusoidal modulating waveform is compared with a high-frequency triangular waveform, which is called the carrier waveform. The switching state is changed when the sine waveform intersects the triangular waveform. The crossing positions determine the variable switching times between states. In three-phase SPWM, a triangular voltage waveform (VT ) is compared with three sinusoidal control voltages (Va, Vb, and Vc), which are 120 0 out of phase with each other and the relative levels of the waveforms are used to control the switching of the devices in each phase leg of the inverter. A six-step inverter is composed of six switches S1 through S6 with each phase output connected to the middle of each inverter leg as shown in. The output of the comparators forms the control signals for the three legs of the inverter. Two switches in each phase make up one leg and open and close in a complementary fashion. That is, when one switch is open, the other is closed and vice-versa. The output pole voltages Vao, Vbo, and Vco of the inverter switch between -Vdc/2 and +Vdc/2 voltage levels where Vdc is the total DC voltage.
The peak of the sine modulating waveform is always less than the peak of the triangle carrier voltage waveform. When the sinusoidal waveform is greater than the triangular waveform, the upper switch is turned on and the lower switch is turned off. Similarly, when the sinusoidal waveform is less than the triangular waveform, the upper switch is off and the lower switch is on. Depending on the switching states, either the positive or negative half DC bus voltage is applied to each phase. The switches are controlled in pairs ((S1;S4), (S3;S6), and (S5;S2)) and the logic for the switch control signals is: 
Space Vector PWM (SVPWM)
SV-PWM is just a modulation algorithm which translates phase voltage (phase to neutral) references, coming from the controller, into modulation times/duty-cycles to be applied to the PWM peripheral. It is a general technique for any three-phase load, although it has been developed for motor control. SV-PWM maximizes DC bus voltage exploitation and uses the "nearest" vectors, which translates into a minimization of the harmonic content. The classical application of SV-PWM is vector motor control, which is based on the control of currents' projection on two orthogonal coordinates (direct and quadrature, d q ), called Field Oriented Control (FOC). For induction machines, the most common choices for the direct axis is to align it to the rotor field (rotor FOC) or to the stator field (stator FOC).
The basic concept is that with a known motor and known voltage output pulses we can accurately determine rotor slip by monitoring current and phase shift. The controller can then modify the PWM "sine" wave shape, frequency or amplitude to achieve the desired result. For example the desired speed is 200 rpm and the control senses there is 2 rpm of slip so it increases the frequency slightly to bring the speed up. Since torque can also be determined, it can also be controlled. SVPWM just does a lot of sampling, calculating and wave form manipulation. The specific algorithms and deciding what the best output solution is for different situations could fill up several books. SV means space vector, as in space vector modulation. SVM basically allows a 3-phase bridge PWM drive to supply about 15% higher peak voltage to a motor than the standard sine-triangle modulation scheme by allowing the neutral point of the motor to move away from the nominal 1/2 of the supply rail. The Space Vector Pulse Width Modulation (SVPWM) refers to a special switching sequence of the upper three power devices of a three-phase voltage source inverters (VSI) used in application such as AC induction and permanent magnet synchronous motor drives. It is a more sophisticated technique for generating sine wave that provides a higher voltage to the motor with lower total harmonic distortion. Space Vector PWM (SVPWM) method is an advanced; computation intensive PWM method and possibly the best techniques for variable frequency drive application. In SVPWM technique, instead of using a separate modulator for each of the three phases, the complex reference voltage vector is processed as a whole. Therefore, the interaction between the three motor phases is considered. SVPWM generates less harmonic distortion in the output voltages and currents in the windings of the motor load and provides a more efficient use of the DC supply voltage in comparison with sinusoidal modulation techniques. Since SVPWM provides a constant switching frequency; the switching frequency can be adjusted easily. Although SVPWM is more complicated than sinusoidal PWM, it may be implemented easily with modern DSP based control systems.
Principle of Space Vector PWM
A three-phase mathematical system can be represented by a space vector. For example, given a set of three-phase voltages, a space vector can be defined by Va = Vm sinωt (1) Vb = Vm sin(ωt-120°) (2) Vc = Vm sin(ωt+120°)
Where Va(t), Vb(t), and Vc(t) are three sinusoidal voltages of the same amplitude and frequency but with 120 0 phase shifts. The space vector at any given time maintains its magnitude. As time increases, the angle of the space vector increases, causing the vector to rotate with a frequency equal to that of the sinusoidal waveforms. When the output voltages of a three-phase six-step inverter are converted to a space vector and plotted on the complex plane, the corresponding space vector takes only on one of six discrete angles as time increases. The central idea of SVWPM is to generate appropriate PWM signals so that a vector with any desired angle can be generated. SVPWM is a form of PWM proposed in the mid-1980s that is more efficient compared to natural and regularly-sampled PWM. In the space-vector modulation, a three-phase two-level inverter can be driven to eight switching states where the inverter has six active states (1-6) and two zero states (0 and 7). A typical two-level inverter has 6 power switches (labeled S1 to S6) that generate three-phase voltage outputs. The circuit has a full-bridge topology with three inverter legs, each consisting of two power switches. The circuit allows only positive power flow from the supply system to the load via a full-bridge diode rectifier. Negative power flow is not possible through the rectifier diode bridge. The six switching power devices can be constructed using power BJTs, GTOs, IGBTs, etc. The choice of switching devices is based on the desired operating power level, required switching frequency, and acceptable inverter power losses. When an upper transistor is switched on, the corresponding lower transistor is switched off. Therefore, the ON and OFF states of the upper transistors S1;S3;S5 can be used to determine the current output voltage. The ON and OFF states of the lower power devices are complementary to the upper ones. Two switches on the same leg cannot be closed or opened at the same time.
The basic principle of SVPWM is based on the eight switch combinations of three phase inverter. The switch combinations can be represented as binary codes that correspond to the top switches S1, S3, and S5 of the inverter. Each switching circuit generates three independent pole voltages Vao, Vbo, and Vco. 
The reference voltage vector Vref rotates in space at an angular velocity w = 2πf, where f is the fundamental frequency of the inverter output voltage. When the reference voltage vector passes through each sector, different sets of switches turned on or off. As a result, when the reference voltage vector rotates through one revolution in space, the inverter output varies one electrical cycle over time. The inverter output frequency coincides with the rotating speed of the reference voltage vector. The zero vectors (V0 and V7) and active vectors (V1 to V6) do not move in space. They are referred to as stationary vectors. 
V. Conclusion:
In this paper the space voltage vector pulse width modulation technique is proposed to drive threephase induction motor. Such technique is applied to adjustable speed of three-phase induction motor drives. Space vector Modulation Technique has become the most popular and important PWM technique for Three Phase Voltage Source Inverters for the control of AC Induction, Brushless DC, Switched Reluctance and Permanent Magnet Synchronous Motors. This technique actually can utilize 100% DC source since there is no center tap from the dc source, and allow index modulation greater than 1 (enable over modulation). This technique is proposed to eliminate the use of capacitor to run the motor. In case of SVPWM the output voltage 
